Many patients with orthopaedic conditions are able to continue their normal work if they are supplied with a light weight splint. In many instances they must be capable of withstanding the various cutting, grinding, cooling, and lubricating fluids which cause plaster of Paris to disintegrate rapidly.
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It is only proposed to mention ambulatory appliances, although methods of manufacture-and materials are equally applicable to " bed splints ". The materials to be described are not suitable for instruments such as walking calipers, as at present there is no synthetic material equivalent in strength to steel on a volume for volume basis.
The orthopaedic surgeon and industrial medical officer have to treat two main groups of patients: (1) those who suffer an injury requiring prompt application of an immobilizing splint, e.g., a fractured scaphoid, for which a negative plaster cast cannot be taken; and (2) those who are suffering from a condition which may require (a) partial immobilization, and limitation of movement (e.g., tenosynovitis, sciatica); (b) prevention of deformity (e.g., peripheral nerve injuries) ',-and (c) assistance in restoration of function (e.g., tendon repair or amputations).
Properties
Materials used for splint manufacture should possess the following properties: ease and speed of manipulation, durability, resistance to fatigue strain, light weight, inertness to chemical agents, porosity and cheapness, freedom from irritants causing dermatitis, and, in some cases, radiolucency.
A number of synthetic materials come nearer to the ideal than the traditional moulded leather and " celluloid " which must be reinforced with duralumin or steel. The ideal plastic will be one which, after direct application to a patient or mould, will polymerize rapidly to form a rigid, or in some cases a semi-rigid cast Kulowski, French, and Erickson (1944) and has been widely used in the United States of America. It is produced as a knitted bandage in varying widths, and consists of 20% glass fibre and 80% cellulose acetate. When quickly dipped into a setting fluid which contains acetone, methylsalicylate, and pentane, the acetate becomes partially soluble and the bandage can be readily applied. Stockinette should be used under the bandage so that the ends of the splint may be finished off by turning the stockinette back over the free edge in order to prevent the glass fibre from irritating the skin. The bandage must be applied with minimum tension, each layer being well smoothed into the preceding one. Moulding is improved if a crepe bandage is wrapped round the cast and held in position for a few minutes after applying the final layer. Setting time is reduced by playing a current of warm air over the surface. The maximum strength of the cast is not achieved for 24 hours, as is also the case with plaster of Paris. " Immobilization time " is longer than with plaster. The cast is inflammable until all fluid has evaporated, and the patient should not be allowed to come into contact with any process where there are naked lights. After this, the risk is no greater than with wood. The finished splint (Fig. 1) (Fig. 4) . The stockinette and polythene are applied to the plaster cast (Fig. 4a) . A thin sheet of " durestos " (described later) allows slower and more regular cooling of the polythene, and thus prevents the inside of the moulding wrinkling. It is advisable to allow the polythene to remain in position on the cast for about -a hour. The imprint of the stockinette is left on the outside of the polythene, and this is preferred by patients to the smooth, wax-like feel of the original sheet.
A strip of polythene is moulded to form a hinge and riveted with tubular, bifurcated, nickel-plated rivets. A locking zip-fastener attached to a lacing is fitted to the other side of the jacket. This lacing adjustment allows for any increase in size of the patient, and the zip-fastener is the most simple method for everyday application of the appliance (Figs. 5 and 6 ).
With the exception of an oven, no expensive equipment is required. Splints are far quicker to produce than similar appliances made from moulded leather or cellulose acetate reinforced with steel. Preparation of the Cast.-The plaster cast is painted with a solution of cellulose acetate, and then wiped over with a film of petroleum jelly to prevent the resin from penetrating the plaster and to allow of easy removal of the cured moulding.
Manipulation.-A hip spica is used to illustrate the method of manipulating this material.
The required number of pieces are cut from the dry felt and dampened, applying as little water as possible. The felts should be left for approximately a quarter of an hour, after which time it is possible to stretch the material readily in the direction required. If the edges of the material are well teased, satisfactory lap joints can be made (Fig. 7) . Great care must be taken, when applying the felts, to ensure that each layer is firmly bonded to the next, and that no air pockets are left between the laminates. Reinforcement is by means of offcuts placed between the laminates in the areas where increased strength is required. A piece of muslin firmly stretched over the last laminate prevents " spring back " of the felts. Strips of muslin are placed in the direction of re-entrant curves to prevent " bowstringing" of the laminates (Fig. 8) . A final coat of cellulose acetate solution is applied and the evaporation of the solvent helps in the consolidation of the moulding. Its main purpose, however, is to give a smooth finish to the cured laminate. The cast is placed in an oven, and allowed to cure at 70°C. for about eight to 10 hours. Temperatures above this are liable to cause delamination. The time period depends on the size of the cast and the dryness of the plaster.
The cured splint is cut from the cast with an electric, circular handsaw; i in. ventilation holes are drilled, and the inside coated with a water emulsion of unplasticized polyvinyl acetate. It is then put back into the oven for five minutes to form a skin.
After fitting to the patient, the splint is coated with a metal-based cellulose primer, followed by a flesh-coloured cellulose lacquer. Buckles, straps and laces, etc. are then attached (Fig. 9) .
Splints may be washed with warm, soapy water, and are unaffected by normal body secretions, sea- The finished appliance is light in weight, rigid, and requires no metal reinforcement. It does not distort with use and is non-inflammable.
This material is most satisfactory for rigid splints, used in the treatment of patients in Groups 2a and 2c, for example, spicas, pylons, rigid spinal jackets, and long leg gutters (Fig. 10 ).
There appears to be no risk of contact dermatitis with the cured material and no cases have been reported. Perspex (Polymethyl Methacrylate)*.-This is a thermoplastic material with a varying degree of rigidity, depending on its thickness. The plasticized sheet material (Tr in. to -? in.) is most suitable for small splints and parts of rehabilitation appliances (Fig. 1 la, b, c As with polythene, the appropriate size of sheet is prepared and placed on an asbestos board, in any form of oven which will give a temperature of 140°C. The sheet should not be overheated, as breakdown of the material occurs. When ready for moulding it is soft and rubberlike. Unlike polythene, it has considerable " springback" in its mouldable state, and must, therefore, he held in contact with the cast while cooling. Airholes are drilled for ventilation and should be countersunk on the side next to the patient's skin. They should not be more than (Thompson, Plewes, and Shaw, 1951) .
Where a slightly more resilient material with better fatigue resistance is required, certain grades of rigid polyvinyl chloride and co-polymers of polyvinyl chloride and acetate are useful. Fig. 12 shows a splint used in the treatment of opponens paralysis. A standard shaped blank is locally heated over a Bunsen burner and moulded freehand to the form required. This splint holds the thumb in mid-opposition, but allows freedom of abduction and extension, the resilience of the material restoring the thumb to the correct position.
Summary
There are now available to the orthopaedic surgeon, the industrial medical officer, and the appliance manufacturer synthetic materials which can be used to produce, in many cases, more efficient lightweight appliances in less time and at lower cost than hitherto.
The choice of the material used depends dn the type of appliance to be made and the facilities available for its manufacture.
The conditions of work of the patient must also be taken into consideration. With the exception of the cellulose acetate and glass bandage, there is at present no plastic material which can be applied satisfactorily direct to the patient.
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